INTRODUCTION
Plants are source of sustainable compounds able to match or substitute at petrochemicals derivatives
1 . An alternative to contribute to the environment in the manufacture of industrial products is the use of inedible plants as is the case of Thevetia peruviana Pers. K. Schum which is a native of tropical America; especially México and Brazil.
Is an ornamental shrub with high oil 63 and protein 37.6 contents in seed 2 . However, fatty acid content in T. peruviana seeds depend on the season, dry season 72-52 v/w and rainy season 56-41 v/w 3 . These fatty acids which can be converted to biofuel that meets with international standards 4 . Additionally, produce metabolites that can be used mainly for drugs for cardiovascular diseases and furthermore extracts have HIV-1 integrase inhi-cultures 12 . Elicitation with methyl-jasmonate stimulates peruvoside production in cell suspension cultures of T. peruviana 13 , however there is no any report related to the elicitation of fatty acids, therefore the aim of this study was analyze the effect of JA and ABA as elicitors on fatty acids profile, phenolic compounds and antioxidant capacity in callus of Thevetia peruviana.
EXPERIMENTAL PROCEDURES 2.1 Plant materials and callus establishment
Fruits of different plants of T. peruviana were collected from Tuxtla Gutiérrez, Chiapas, México 16.760728, -93.146907 during the months of October and November 2014. Fruits were washed and dissected with commercial sodium hypochlorite 5-6 v/v for 10 min and 70 ethanol v/v for 10 min followed by three rinses with sterile distilled water for obtain embryos with cotyledons which they were used as explants. Explants were cultured on Schen and Hildrenbran SH Sigma-Aldrich St. Louis, MO USA basal salt mixture supplemented with 2 mg/L, 2,4-dichorophenoxyaceic acid 2,4-D and 0.5 mg/L Kinetin KIN 13 , 3 sucrose and 0.3 phytagel, pH 5.8. Cultures were maintained in the growth chamber at 22 under continuous light white fluorescent light, intensity 45.8 μm/ms , and subcultured each 4 weeks on the same medium and under the same conditions for three-months.
Elicitor treatments
Stock solutions of 23.78 mM jasmonic acid JA and 10 mM abscisic acid ABA were prepared by dissolving in a minimum volume of 96 v/v methanol and further dilution was made with distilled water. The culture medium was supplemented with elicitors in concentrations 50, 75 and 100 μM JA and 10, 55 and 100 μM ABA Table 1 . Friable callus were transferred to culture flasks containing 20 mL of medium without plant growth regulators PGR and grown under complete dark conditions for 15 days. Color change of callus was classified as white, green, yellow and brown and texture as friable, compact and spongy. A surface response design RSM 2-factor-3-level factorial was employed for modeling and optimization of JA and ABA. The dependent variables considered for the optimization include fatty acids and PC. Coded and actual values are shown in Table 1 .
Extraction of fatty acids and phenolic compounds
Elicited callus for 15 days were frozen with liquid nitrogen and lyophilized FreeZone 4.5, Labconco at constant temperature of 48 and 0.28 mBar for 48 h and then weighted. Oil extraction was done with 0.5 g of lyophilized callus and extracted with petroleum ether for 2 h with Soxhlet equipment 10 . Total phenols extraction was done with 0.5 g lyophilized callus, sonicated at 25 with 20 mL methanol for 45 min and then centrifuged at 3000 rpm and 4 for 20 min 13 .
Fatty acids methyl esters FAMEs determination
Petroleum ether concentrated extracts were derivatized for producing fatty acid methyl esters FAMEs according to the procedure reported 10 . The fatty acids obtained from extracts of T. peruviana callus were analyzed by gas chromatography-mass spectrometry GC-MS, Agilent Technologies 7890A, Santa Clara, CA, USA with a column DB-WAXter, J & W Scientific 122-7362 de 60m 250 μm 0.25 μm.
Helium was used as carrier gas to 1 mL/min. 1 μL of FAMEs extract was injected in splitless mode. The temperatures of injector and detector were 250 and 230 respectively. The oven was maintained at 70 for 5 min; then the temperature increased until 210 10 /min , then at 213 1 /min and finally at 225 5 /min , this temperature was maintained for 20 min.The detection was made through a mass selective detector Agilent Technologies 5975C . Compounds in each sample were identified by comparing with mass spectra of National Institute of Standards and Technology Library NIST05 .
2.5 Phenolic compounds and antioxidant capacity determinations Phenolic compounds PC were determined with FolinCiocalteau method. A 0.1 mL aliquot of methanol extract was diluted in 4.2 mL water amended with 0.5 mL Folin-Ciocalteau reagent, mixed for 1 min and 1 mL 20 Na 2 CO 3 was added. The mixture was allowed to stand at room temperature in darkness for 2 h and the absorbance of the developed colour was recorded at 765nm using a UV VIS spectrophotometer Beckman Coulter DU 730 . Solutions of 100, 200, 300, 400, 500, 600, 700 and 800 mg/mL gallic scid dissolved in methanol were used as standards. The total phenolic content was expressed as gallic acid equivalents GAE mg/mL extract . The free radical scavenging activity of all the extracts was determined as described 14 .
Sample 0.3 mL at different concentrations 1.5 to 6.0 mmol/L was added to a 2.7 mL methanol solution with 60.4 mM DPPH. After 30 min, the absorbance was measured at 517 nm on a Beckman Coulter DU 730 spectrophotometer calibrated with methanol.
Table 1
Actual and coded levels of the design parameters.
Factors Levels
Jasmonic acid (μM) 50 75 100
Abscisic acid (μM) 10 55 100
Fatty Acids Profile, Phenolic Compounds and Antioxidant Capacity in Elicited Callus of Thevetia peruviana (Pers.) K. Schum
The percentage DPPH radical inhibition was calculated as:
AAr
Abm Am Abm 100
AAr-antiradical activity, Abm-absorbance of the blank sample and Am-absorbance of the sample.
Statistical analysis
The effect of treatment was determined by analysis of variance with a significance level of 5 and the mean test was conducted by Least Significative Difference test.
RESULTS AND DISCUSSION

Callus establishment
Embryos with cotyledons used as explants were white from white to green and callus texture varied from compact to friable Table 2 . The color change could be due to incomplete metabolism of chlorophyll and synergic interaction of enzyme such as peroxidase and polyphenol oxidase 16 .
Phenolic compounds and antioxidant capacity in callus
The results showed an increase in the PC in all treatments except treatment 100 μM JA plus 100 μM ABA compared with control. Highest total phenolic compounds PC 2.8 mg/g was found in 100 μM JA plus 10 μM ABA treatment and lowest PC 0.683 mg/g was obtained with 100 μM JA plus 100 μM ABA However ABA can also act as a suppressor of phenolic compounds metabolism as demonstrated 22 3.3 Fatty acid pro le FAP in T. peruviana callus The effect of JA and ABA on fatty acids constituents in T. peruviana callus was presented Table 4 . The fatty acid composition of oil from T. peruviana callus is very important because there is a lack of information about oil composition in callus. ABA had no effect on FAP while that JA had effect just on C12:0 and C18:2 . Eight fatty acids were identified by GC-MS analysis and cis-9-octadecenoic acid 18:1 was the fatty acid with highest concentration reaching 75.7 in treatment with 50 and 55 μM of JA and ABA, respectively. Nonanoic acid C9:0 was detected, this result is important because it has not been reported in the lipid profile of T. peruviana neither in vivo or in vitro culture. Nonanoic acid is chemically produced and commercialized mainly as herbicide, fungicide and disinfectant and incorporation into lacquers, plasticizers and lubricants 23 . Nonanoic acid as an herbicide contact, it disrupts plant cell membranes, causing rapid loss of cellular function. Itself is considered a low toxicity and environmental impact herbicide and has no residual activity 24 . Dodecanoic acid decreased with increased the JA concentration Fig.  3 . Dodecanoic acid is a cis-9, cis-12-octadecadienoic acid precursor, which in turn is as precursor of oxylipins involved in signaling of stress response in plants 25 . Dodecanoic acid has been demonstrated to be the preceirsor of oxylipids in precursor of oxylipids in algae and possibly exogenously JA decrease β-ketoacyl-acyl-carrier-protein synthase I KAS I activity involved in 6-16 C fatty acids Table 4 Effects of abscisic acid (ABA) and Jasmonic acid (JA) on fatty acids profile in elicited callus of Thevetia peruviana. 26 . Additional experiments will be needed to confirm. This result is important because dodecanoic acid has bactericide properties against P. acnes, thereby can be use as alternative treatment to antibiotics therapy 27 . T. peruviana extracts has properties against skin infection 28 .
JA induced more cis-9, cis-12-Octadecadienoic acid C18:2 production Fig. 4 . This result agree with Gharechahi et al. 29 in which MeJA, increase the C18:2 content in hairy root cultures of Silybum marianum L. Furthermore it has been found that JA or MeJA exogenously can induce the biosynthesis of JA endogenously 30 .
Callus culture response could be as defense mechanism, since those polyunsaturated fatty acids are released from membrane for lipases in response to biotic stress 25 . cis-9, cis-12-Octadecadienoic acid increase in plants that were attacked for pathogens 31 . The C18:2 concentration could be increased because this fatty acid is a precursor for JA that can activate the response defense genes for reinforcement of cell wall, phytoalexins accumulation, among others 32, 33 . cis-9, cis-12-Octadecadienoic acid is an essential fatty acid and is suitable for diet. Besides their conjugates are potentially functional substance for the prevention of obesity and conditions associated with this, as well as having anti-cancer effects, anti-inflammatory and immune system enhancement 34 . These results suggest that T. peruviana callus culture could be used as model for future research on the production of cis-9, cis-12-octadecadienoic acid.
CONCLUSION
The results of the study suggest that JA and ABA used al elicitors increase the content of phenolic compounds and modify the fatty acids profile. Results demonstrated an increase in phenolic compounds PC contents and modification in fatty acids profile FAP in T. peruviana callus by JA and ABA as elicitors. Both JA as ABA had a significant effect on PC, however JA had a positive effect whereas ABA had a negative effect. JA but not ABA had a significant effect on FAP, however the effect was differential, whereas had a negative effect on dodecanoic acid, JA induced more cis-9, cis-12-Octadecadienoic acid production. Cis-9-octadecenoic acid C18:1 was obtained in a higher proportion. This a first report about nonanoic acid production in T. peruviana.
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